Objectives: Crimean-Congo Hemorrhagic Fever (CCHF) is a fatal, tick-borne disease. The classic clinical presentation of CCHF is characterized by sudden onset of high fever, chills, and severe headache. There are no previous reports on the characteristics of headaches caused by CCHF. Therefore, we investigated the relationship between CCHF-induced headache and the clinical course of the disease. Methods: We included 60 patients with headache diagnosed with CCHF; they were divided into two groups: group 1 included patients with hospital stay <7 days and group 2 included patients with hospital stay >7 days. The control group included 43 viral pneumonia patients with headache. Patients described the characteristics of headaches and also self-rated the severity with a numeric pain scale that classified headache as either mild or severe. Results: In the group with CCHF, 66.7% of the reported headaches met criteria for diagnosis of migraine. This ratio was significantly higher than that in the control group (37.5%). The headache severity scores in group 1 were lower than those in group 2. The hospitalization length was shorter (p=0.004) and the platelet levels were higher in CCHF patients with mild headache compared with CCHF patients with severe headache (p=0.005). Conclusion: CCHF patients had more often and severe headaches than the controls. The severity of headache may be associated with the severity of vascular endothelial damage, vasodilatation, and abnormal release of inflammatory cytokines in CCHF similar in migraine. Most CCHF patients experienced migraine-like headaches, suggesting that cerebral vessel involvement might be important in both CCHF and migraine.
Introduction
Crimean-Congo hemorrhagic fever (CCHF) is caused by a virus in the family Bunyaviridae and genus Nairovirus called the CCHF virus. CCHF is a fatal, tickborne zoonotic disease with mortality rates ranging from 3% to 80%. To date, infections have been reported in the Balkans, Eastern Europe, Central Asia, Turkey, China, Africa, and the Middle East. [1] [2] [3] [4] [5] Specifically in Turkey, CCHF poses a significant public health risk due to the high fatality associated with infection. [6] [7] [8] [9] Climate change, environmental destruction, and increases in global trade and travel have facilitated the spread of CCHF virus to locations where it had not been previously detected. There is no vaccine or cure for CCHF, prompting multiple national health care organizations to recommend serious precautions in preventing infection. [10] Infection commonly occurs when the CCHF virus is transmitted from the bite of the hyalomma tick, which tends to carry the most contagious strains. Contact with contaminated blood or blood-containing bodily fluids may also transmit this disease. [11, 12] If the virus is transmitted via a tick bite, the incubation period usually lasts 1-3 days, and if infection occurred via exposure to contaminated blood, the incubation period lasts 5-6 days. The burden of viral RNA is nearly identical among blood, saliva, and urine; however, nosocomial transmission between patients has been rarely reported. [2, 3, 10, 13] Prognosis depends on the extent of imbalance of coagulation factors and the severity of leucopenia and thrombocytopenia. [12, 14, 15] Following the incubation period, clinical symptoms appear quickly, which include high fevers, chills, headaches, myalgias, and arthralgias. Patients do not commonly exhibit gastrointestinal symptoms such as nausea, vomiting, diarrhea, and dyspepsia. Several days following exposure to the virus, patients begin to hemorrhage such that petechiae and ecchymoses may be observed clinically. Blood can be detected in patients' sputum and stool, and severe hemorrhaging may result in hypovolemic shock. [15, 16] The classic clinical presentation of CCHF is characterized by a sudden onset of high fever, chills, and severe headache. [15] [16] [17] There are no previous reports on the characteristics of headaches caused by CCHF virus; therefore, we investigated the quality, duration, and severity of CCHF-related headaches in patients to explore the relationship between the disease and headache characteristics.
Material and Methods
We evaluated 69 patients admitted to the Department of Infectious Diseases and Clinical Microbiology in Gaziosmanpasa University Medical Faculty with positive IgM and/or positive PCR results for CCHF virus; the control group included 93 hospitalized viral pneumonia patients with fever. The study was performed on patients experiencing headache during the course of their sickness. Following evaluation, 60 patients with CCHF and 43 with pneumonia were included. Exclusion criteria included any condition causing cognitive impairment such as Alzheimer's disease, stroke, Parkinson's disease, or any chronic neurological disease such as migraine or epilepsy. Written informed consent was obtained from each patient following a detailed explanation of the purpose of the study. Gaziosmanpasa University Ethics Committee approved the investigation design (13-KAEK-092), and all experiments were performed in accordance with the Declaration of Helsinki.
Each subject underwent thorough neurological examinations and numerous laboratory tests during hospitalization. The patients were asked to describe the most severe headache they had during the course of their illness. All patients self-rated their headache severity via a numeric pain scale with established reliability and validity. Total scores ranged from 1, indicating no pain, to 10, indicating excruciating pain. [18] Patients who rated their headache pain from 1 to 5 had mild headaches, whereas those who rated their headache pain from 6 to 10 had severe headaches. Patients also described the quality of their headaches by indicating whether they were unilateral, throbbing, and changed with physical activity. Associated symptoms were also documented such as photophobia, phonophobia, nausea, and vomiting to determine whether the headache could be classified as a migraine according to the International Headache Classification Committee. [19] All neurological examinations and pain questionnaires were provided by a single neurologist. In addition to the length of hospital stay, laboratory tests including complete blood count, glucose, urea, creatinine, alanine aminotransferase (ALT), PAIN A RI aspartate aminotransferase (AST), creatine kinase, and lactic dehydrogenase (LDH) levels were documented. CCHF patients were subdivided into two groups based on the length of hospital stay: group 1 included patients having hospital stay <7 days and group 2 included patients having hospital stay >7 days. Specifically, headache traits, mean length of hospital stay, and platelet levels were compared between these two groups. In addition, headache scores and characteristics of pains were compared among patients with CCHF and pneumonia.
Statistical analysis
Categorical variables were analyzed using Pearson's chi-square test. Fisher's exact test was used if the expected value was <5 in the 2×2 contingency tables. Categorical variables were expressed either as percentages (%) or quantity (n). The KolmogorovSmirnov normality test was used to determine whether continuous variables were normally distributed. Continuous variables were expressed as the mean±standard deviation (SD). Independent samples t-test was used to compare two continuous variables. Correlations between headache severity and both platelet (PLT) levels and length of hospitalization were determined using the Spearman correlation test. The association between PLT levels and length of hospitalization was determined by calculating the Pearson's correlation coefficient. A p-value <0.05 was considered statistically significant. Data obtained from this study was analyzed using SPSS version 19.0 (IBM Statistical Package for Social Sciences Statistics version 19.0, SPSS Inc., IBM Co., Somers, NY).
Results
Although 87% of the CCHF patients experienced headache, the group with pneumonia comprised only 46.5% of patients with headache (p=0.0001). The study included a total of 60 patients with headache in the CCHF group; of these, 23 were females (38.3%) and 37 were males (61.7%). Viral pneumonia patients with headache included 12 males (60%) and 8 (40%) females. The mean age of CCHF patients was 47.55±18.80 years and that of patients with pneumonia was 52.37±11.19 years (p>0.05). The most frequent initial symptom patients experienced was fever, which was observed in 38 patients (58.4%); headache was the second-most common initial symptom in 24 CCHF patients (40.0%). The mean length of hospitalization was 7.20±3.48 days. Most often headaches were throbbing in character and this was reported by 57.4% of the patients with CCHF. In order of decreasing frequency, the following headache pain descriptions were observed: squeezing, burning, and aching. Headaches were commonly accompanied by nausea and vomiting in 72.5% and 62.3% of the CCHF patients, respectively. As a result, it was found that 66.7% of patients with CCHF and 37.5% of patients with pneumonia experienced headaches that qualified as migraines according to the International Headache Classification Committee criteria. The characteristics of headache in pneumonia patients were significantly different than those in the group with CCHF and were not migraine-like (Table 1 ). In addition, the headache scores of patients with pneumonia were significantly lower than CCHF patients. After stratifying CCHF patients according to the length of hospital stay, it was found that PLT levels in group1 were significantly higher than those in group 2. In addition, the headache severity scores for group 1 were significantly lower than those for group 2 (p<0.05; Table 2 ). The length of hospitalization in patients with mild headache pain was shorter than that in patients with severe headache pain. Also, the mean PLT levels in patients with mild headache pain were higher than those in patients with severe headache pain (Table 3 ). There was a significant negative correlation between increasing headache severity and PLT levels (r=−0.379, p=0.021), whereas a significant positive correlation was identified between increasing headache severity and length of hospital stay (r=0.385). A significant negative correlation was found between the length of hospital stay and PLT levels (r=−0.671).
Discussion
Our study is the first to investigate the characteristics of CCHF-induced headaches, which is the secondmost common symptom that we observed in our CCHF patients. The secondary headache observed in patients with systemic infection is well known; however, the headache ratio and severity in CCHF patients was much higher than that in patients with other viral infection. In a recent study of 281 patients hospitalized with CCHF pre-diagnosis, the frequency of certain clinical symptoms, such as fever (p<0.001), headache (p<0.001), widespread body pain, and fatigue in CCHF-positive patients was found to be significantly higher than that in CCHF-negative patients. Therefore, these symptoms along with certain laboratory findings such thrombocytopenia were reported to be highly specific and needed to be considered in the definitive diagnosis of CCHF. [20] Endothelial and immune cells play important roles in CCHF pathogenesis. The CCHF virus either directly impairs endothelial cells or triggers immune cell degranulation, which releases cytokines and indirectly damages endothelial cells. [21, 22] Endothelial cells activate when exposed to high levels of proinflammatory cytokines and certain soluble molecules that are upregulated in the setting of infection. Excessive endothelial activation and toxic levels of cytokines may lead to widespread organ failure, shock, and due to increased vascular permeability, vasodilatation, and subsequent hypotension. [1, 23, 24] Other causative agents of hemorrhagic fever such as the Ebola and Dengue viruses induce an identical proinflammatory response; disease severity is highly correlated with the magnitude of this response. [3, 25, 26] We determined that CCHF patients having hospital stay >7 days and lower PLT levels experience severe headache. These data suggest that the severity of headache is associated with the severity of vascular endothelial damage and abnormal release of inflammatory cytokines in CCHF.
Vascular endothelial dysfunction, vasodilatation, and inflammatory mediators are also involved in the pathogenesis of migraine. [27] [28] [29] In animal models, it has been observed that a depolarizing wave propagating across the brain cortex activates the trigeminal nerve. This phenomenon is called a cortical spreading depression (CSD), and it is thought to produce neurological symptoms associated with migraines. [29, 30] It has been suggested that CSDs might be initiated by a vascular event, implying that vascular endothelial dysfunction increases susceptibility to migraines. [30] A recent study demonstrated that during migraines there was moderate intracranial PAIN A RI vessel vasodilatation where headache pain was localized. Furthermore, after the migraine relieved, it was found that vessel vasodilatation also resolved. [31] It appears that endothelial cell injury, vasodilatation, and dysregulated inflammatory mediator release in CCHF causes a similar clinical presentation to migraine headaches, which suggests that cerebral vessel involvement is important in the pathogenesis of both conditions. However, we realized that it is an oversimplification to attribute the mechanism of CCHF as identical to that of migraines. Likewise, the headache in pneumonia patients was not migrainelike.
Conclusion
Headache is one of the most common and early clinical manifestations of CCHF. Headache occurrence and severity in CCHF patients were much higher than those in patients with other viral infection. Additionally, the headache severity was associated with the disease severity in our CCHF patients; this data can be used by clinicians as a useful indicator for the course of clinical progress of the disease. These data also suggest that severity of headache is associated with the severity of vascular endothelial damage and abnormal release of inflammatory cytokines in CCHF. The fact that a majority of patients with CCHF also suffer from migraine-like headaches suggests that vascular damage, vasodilatation, and dysregulated cytokine release might play significant roles in the pathogenesis of both migraine and CCHF-induced headache.
